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(54) rUflPOMEXAHUHECKAR AOPHMPyK)- 
mAH TO/10BKA PACWWPEHHfl TOO- 
PMPOBAHHOrO n/lACTblPfl B OBCAAHOfl 
KO/10HHE 

(57) rw/tpoMexaMMMecKaH AOpHnpyKDmaw rono- 
BKd a^h paciuHpeHMH ro<J)pwpoDaHHoro nna- 
CTbipji 8 oGcaAHOM KonowHe. AopHwpyioiuafl 
ro.noBKa coagp^kmt xonyc-nyaHCOH c npOAO/ib- 

KblMti np04)H/lbHWMH K3H3BX3MI4, KOpnyC C C3" 

Moyn/iOTHfliomewcn Tpy6M3TOti AMa4)parMOM. 
CTyneHH3TUMn b nonepesnoM cciennH okha* 

MM M paSMeiUeHHblMH B HWX BWflBMXHWMH CeK~ 

TopaMM, cTyneHMaTWMM b nonepeMMOM 
ceMeHMM. 4 H/l. 



H3o6peTenne othocmtcp k ycipowcToaM 
A/ip p€MOHTa o6caAHbix xo/iohh MecpTHHux. ra- 

30BWX M APyMX CKBdXCMH C Ue/lbK) BOCCraHOO- 

neMMfl repMeTMMHocTM m ynpoMneHMH ctchkh 
jco/iohhw nyieM ycTSHOBxw CTa/tbHoro nrtactu- 
pa m C03A3HH9 HanpnxceHHOfl citcteMbi o5caA~ 
Map Tpy6a - nnacrupb. 

UeAb H3o6peTeHHR - yBenmenw 3<J><J>eK- 

TV4BHOCTM pa60Tbl TOIIOBKM 33 CMeT yBenMHeMMfl 

paAwanbHoro ycwnnfl Ha cetrropa m yaemme- 
HMe cpoxa cnyacGu, 

Ha $Mr. 1 npeACTaBiieHa AopHwpyoiaaa 
ronoBxa, npoAonwHbiA pa3pe3, b TpaHcnopT- 
hom nonojreHMM; Ha 4>mi\ 2 - AopHnpyioiua« 
ronoBKa. o6mwM bma, b pa6oneM nonoxeHnu; 
Ha <J>w\ 3 - to *ce. nonepeMHbin paapc3 npn 
pactunpeHMM cexTopoB b Tpy6e c MWHUManb- 
nort TonuLHHOft CTeiiKM; Ha $>w\ 4 - to *e. 
nonepeMHUM paapes npw npn*aTKu nnscTbipa 
b Tpy6e c MaKCMMa/tbHOH tohiuhhom ctchkm. 

THApOMexaHMMecxan AOpHHpytoujaft ro/io- 
Bxa coctomt H3 KOpnyca 1 c okhsmh, euno/i- 



H6HHOTO B BMA6 ynOpHblX <J)/l3HLteB 2 M UM/1I1H- 

Apa-x/ieTKH 3, 3axpenAeHHoA Me*Ay 4>nani43- 
mh. Oxh3 xopnyca BwnoflHeHbi cTyneHMaTWMw 
b nonepeMHOM ceneHMM. Ha nycTOTenow 
CTBO.ibHOH MacTw xopnyca raflxow 4 3aTflHyTu: 
Konyc-nyaHCOH 5. ynopnue 4>naHi4w 2 m um- 
/imhap*x/i6tk3 3. UwnnHAP-xneTKa 3 <t>Mxcwpy- 

G TCP T3 KMM 06pa30M, MTO n/IOCKOCTM 

CHMMeTpHti okoh Kopnyca m ycTaHOB/ieHHbix b 
HHXCTyneHHaTbix o nonepeMHOM nanpaB/ieMHH 

CCKTOpOB 6 COBMeiUeHU C n/IOCKOCTflMM CMM- 
MGTpMM npOAO/lbHblX npO<|>M/1bHblX Ka H3BOK 

KOHyca-nydHCOKd 5. Ha CTBonbHOM m3ctm xop- 
nyca nOA UM/lMHAPOM-KnCTKCM 3 M CeKTOpaMM 

G paaMetucHa caMoynnoTHmoiAdPcp TpyGna- 
T3» AMa<J>parMa 7, Q3anMOAeMCTBy*oti4afl c 
6o/ibtuMMM cTyneHRMn cexTOpoo 6. 

YcTpoiiCTBO pa6oT3eT cneAyK)iAiiM o6p3- 
30m ( 4>nr. 2). 

flpu cnycxe b o6c3AMyio KO/iOHHy 8 hmx- 
hmm kohgu ro^pupoBaMHoro nnacTwpn 9 psc- 
nonoxeH Ha Konyce-nyaHCOHe 5. npuneM 
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BorHytwe nyvw nnacTwpR BeeAeHbi w ynnpawT- 
b npoAonbHbie npo<t>M/ibHbie xaH3Bxw xoHy- 
nyaHCOHa. (lnacTbipb H3A6T Ha un3Hrn 10 
* ero oepxMwvi xohbu <J>MxcupyeTC» topuom 
CM/iOBbix nnnwHAPOB AopHa m/im r*AP0Mex3- 
MMMeCKOrO Rxopa. 

ripw C03A3HMM pa6oMero Aao/ieHun ao- 
pnvipyiotuan ronoaxa bxoamt b n/iacTupb. pac- 
ujnp«» ero AO nnoTHoro xoht3xt3 c o6csahow 
rpy6oa. rioA AaBneHueM caMoyn/iOTH«K)mwe- 
ca kohuu uM/iMHAP^MecKOM Aua<t>parMU 7 
n/iOTHO npuxtwaiOTCH x CTeHKaM rnyxoro yr- 
/iy6neHMfl A, co3Aaean repMeTHMHOdb a pa6o- 
Mew KaMepe npaxTvisecxM 6e3 pSAna/ibHoro 
paciunpeHnn. 

UeHTpanbHaa sacTb A^a^parMw 7. pac- 
ujwpwwcb, B03Ae^CTByeT Ma BbiAow)KHwe cex- 
Topw 6. npvuxMMan mx k neAOxwMaM rinacTbipn 
(4>wr. 2). 

npvi 3tom octanbHafl wacTb paciuupmo- 
meflcfl Awa^parMw ynMpaexcR b HenoAB**- 

Hy K> BMyTpeHHVOK) ' TlOBepXHOCTb 

awnnHAPa-xneTKM-. 

PaBoMwe (}>yHxuiiw nepeHeceHu na Go/iee 
npoMHyio m AO/iroBeMHyio uMnuHAPWHecxyw 
MacTb Awa^parMU. 

. Uu/iMHAPHMecxafl AH3(t>parMa 4 pacwMpa- 
acb, ynwpaeTC* sacTbK) CBoeft oHewHeii no- 
apxHOCTM 8 unnviHAp-K/ieTky. B pe3yrtbT3Te 
Ha AH3$parMe B03HMKaK>T np*MOyro/ibHue 

BblCTynbl M/1M BnaAMHbl (B 33BMCMM0CTM OTde- 
neHM BblABM3KeHM» CeKTOpOB), COOTBeTCTBy©- 

mwe'onopHoft noBepxHOCTH ocHoaaHMn 
xaxcAoro cexTopa. Be/wMMHa ouABMtteHwa 
cexTopa Kone6neTc« a 3aBKCMMOc™ ot to/iiuw- 
Hbi ctchkm o5caAHOft Tpy6w» Ha/ivwim m/im ot- 
cyTCTBMR nnacTwpfl. 

Ha <t>w\ 3 u 4 noxaaaHbi npeAe/ibHwe cny- 
naw BWABM)KeHvin cexTopos noA H3rpy3xow: 
npw paciDwpeHMHB jpy6e c MUHMMS/ibHOvi lon- 
muHOH deHKM (<|>mi\ 3) m b Tpy6e c MaxcwManb- 
hoh ToniuwHovi deHKM c anacTbipeM (<t>wr. 4). 
YcTynbi. xoTopwe npw stom o6neraeT A^a^- 
parMa no nepMMeTpy onopnon noBepxHOCTM 
ochob3hm« cexropa. ne npeBbiiuaioT 3-3.5 mm. 
npw crnaxenHux xpoMxax m MMHMManbHwx 

3330pax B 0KH6 MOKAY CeKTOpOM M XOpnyCOM 

MCK/iK)MaeTCR npviMWHa 6ucTporo pa3pyujeHM« 



peswHbi AM3<{)parMbi: 33Tex3HMe m noc/ieAyo- 
mee 33meM/ieHne. flawe o cnysae nopwsa am- 
a<J>p3rMU Ha ydyne (nocne A^e/ib^ou 
SKcnnyaTauMM) o ronosxe yAaeicn nerxo boc- 
5 CTdHOBHTb Heo6xoAMMoe AaBneHwe m 3aaep- 
ujHTb ydaHOBKy nnacTbipw 6ea aBapwvH m 
ocno)KHeHHM. npw nopwae AM3<t>parMu yTeMxa 

>KMAKOCTM 003MO)KHa TO/lbKO Mepe3 3330pbl B 

okhg Me^KAy cexTopoM m KOpnycoM. npw xoao- 
10 bom noc3A*e cexiopa b okhc cyMMapHSR nn^* 
maAb 3d3opoo ne npeBbiuuaeT 20-40 mm . 

YMMTUBafl 60AbUJOa K03Tt><t)MUMeHT conpoTMo- 

neHMR y3xoro meneaviAHoro aa3opa m nepe- 

KpWTHP OCHOBHOH erO M3CTM pC3MH0M 

15 Awa<t>parMU, Heo6xoAMMoe AaBfleHwe moxct 
6wTb nerico BOCCtaHOB/iCHO HCSHaMwrenbHUM 

nOBblUJGHHGM npOM3BOAMTe/1bHOCTM H3COCHO* 

roarperaTS. 

CyMMapHoe paAna/ibHoe ycMflwe. psaaw- 
20 aaeMoe ronoaxoM. nepeAaetcn ne na 12, a na 
6 BbiABwxHbix cexropoB. C/ieAoeaTe/!bHO» npw 
3tom xe pa60MeM AaBneHMM ycuinwe paAns/ib- 
Horo B03AewcTBM« cexTopa Ha HeAOXMM ro<J>- 
pw B03pacTaeT d A*a pasa. mto rspsHTHPyer 
25 nonHoe npuxatue n/iacibipp. 



OopMyna M3o6peTeHM» 

rMAPOMexaHMMecxan AopMMpyioinan ro/io- 
30 Bxa a«« pacuJMpeHMn ro<t>pwpOBaHHoro nns- 

CTbipP. B OCCaAHOM KOriOHHe, BK/]K)M3K)lMa« 

KOHyc-hyancoH c npoAonbHWMM npo<J>nnbHbi- 
mh KaHaBxaMM, xopnyc c pa3MeweHHWMM b 
hbm caMOynnoTHflioiueMcn Tpy5MaTOft A"a<|>- 
35 parMOM m BbiABM^HWMw cexTopaMM, CTyneHna- 

TWMM B CeHeHMM. y C T 3 HO B/16HHWMM C 

B03MO)xHOCTbio B3awMOAewcTBVin 6o/ibiue« 
CTyneHbio c AMa<t>parMOrt. oT/iMMaioma»Cfl 
tbm, hto. c ue/ibio yaennseHvip 34><(>exTHBHOCTii 

40 pa60Tw ro/iosxM 3a cseT yBe/iMMeHM» paAnanb- 
Horo ycwnvui na cexTOps m yBennneHMfl cpora 
cnyK6w. bwabvdkhwc cextopa BwnonHeHw 
* CTyneHMSTbtMH b noncpeMHOM ceMenwu. a xop- 
nyc HMeeT cTyneHMaTbie b nonep€MHOM ceMe- 

45 hum oxHa noA BbiABMXHwe cexTopa. npwMeM 
nnocKOCTw CMMMeTpnw okoh xopnyca m npo- 
AonbHbix npo<t>M/ibHbix xanaBOx xoHyca-nyaH- 
cona coBMemenw. 
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86.01.06 86SU-4000368 (92.07.07) E21B 29/10 
Hydromdionlco) (Mod for expansion of corrugated patch In cosing 
■prlng - bos stepped Mdon matching similar housing and profiled 
groove* of conical punch 
C9M94211 

Addnl. Data: PCTROV S F, LEDYASHOV O A, KISEIMAN M L 



Enhanced efficiency of the head for expanding the corrupted patch 
U due to the Increased thrust on the sectors, and IU longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned^ hy<JromechanicAl head u lowered In the casing string (8) 
so that the lower end of the corrugated patch (») la on the cone-punch 
(D) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end is then fixed by the actuating cylinders of the mandrel. 
~ne pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermetlclty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil, gas and 
viher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 
Bui ^6/7.7.93. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 



1745873 



4 

of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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